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(54) Liquid composition to be vaporized for inhibiting increase in blood sugar level, vaporizer for 
the same and use of the same 

(57) A liquid composition to be vaporized for inhibit- 
ing an increase in blood sugar level which is prepared 
by dissolving or dispersing a concentrate of a hot water 
extract or alcohol extract of leaves of Lagerstroemia 
Speciosa, Linn, or Pers. as an active ingredient in an 
aqueous medium, a vaporizer for vaporizing the con- 
centrate from a container containing the liquid composi- 
tion by heating or nebulization and scattering it into the 
air, and a method of inhibiting an increase in blood 
sugar level by causing the vaporized active ingredient to 
be absorbed through the respiratory passage. 

According to the present invention, there are pro- 
vided a liquid composition for inhibiting an increase in or 
lowering a blood sugar level by administration through 
the respiratory passage based on a new function and a 
vaporizer for the same. 
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Description 

Detailed Description of the Invention 
Field of the Invention 

[0001] The present invention relates to a liquid com- 
position to be vaporized for inhibiting an increase in the 
blood sugar level of a human being. More specifically, it 
relates to a liquid composition to be vaporized for inhib- 
iting an increase in blood sugar level, which contains 
components extracted from Lagerstroemia Speciosa, 
Linn, or Pers. as active ingredients and has a specific 
content of corosolic acid and to use thereof. 
[0002] The present invention relates, specifically, to 
a composition which is used to inhibit an increase in or 
lowering the blood sugar level of a human being by 
vaporizing its active ingredients into the air and causing 
the active ingredients to be absorbed from the mucous 
membranes of the throat and the nasal cavity and to a 
vaporizer for vaporizing the active ingredients into the 
air. 

Prior Art 

[0003] Lagerstroemia Speciosa, Linn, or Pers. 
comes under the Loosestrife Family of Myrtales and is 
generally called "Queen's Crape Myrtle"* as well, and it 
occurs widely in south east Asian areas including the 
Philippines, India, Malaysia, southern China and Aus- 
tralia. In the Philippines in particular, dry leaves and 
flowers of Lagerstroemia Speciosa, Linn, or Pers. are 
decocted and taken as a drink. This drink is also well 
known as a folk medicine against diabetes. 
[0004] Paying attention to leaves of Lagerstroemia 
Speciosa, Linn, or Pers., an extract thereof has been 
analyzed to obtain some components. It has been 
accordingly reported that corosolic acid is contained as 
one of the components and that the corosolic acid has 
been studied for its activity by using Ehrlich Ascites 
Tumour Cells to show that it is a substance which acti- 
vates the mobility of grape sugar (Chem. Pharm. Bull. 
41(12)2129-2131 (1993)). 

[0005] The above report is concerned with the 
results of in vitro experiments and merely suggests the 
results of a first-stage discrimination test on the anti-dia- 
betes activity of corosolic acid. 

[0006] JP-A 5-310587 discloses an anti-diabetes 
preparation containing, as an ingredient, a concentrated 
dry substance (Lagerstroemia Speciosa, Linn, or Pers. 
powder extract) extracted from leaves of Lagerstroemia 
Speciosa, Linn, or Pers. in hot water or an organic sol- 
vent. The above preparation is an easily prepared and 
high-safety anti-diabetes preparation produced by tak- 
ing out a water-soluble fraction and a lipid-soluble frac- 
tion from an extract of leaves of Lagerstroemia 
Speciosa, Linn, or Pers. and preparing a powder extract 
from the fraction. The above publication discloses a pre- 



ferred embodiment in which the powder extract is 
diluted, e.g., to a concentration of 2 % and taken as a 
drink, and the anti-diabetes activity thereof is confirmed 
by an animal experiment using mice diseased with dia- 
5 betes. 

[0007] It has been reported that an extract of leaves 
of Lagerstroemia Speciosa, Linn, or Pers. has the effect 
of inhibiting an increase in the blood sugar level and is 
safe according to a clinical test conducted on 24 people 

10 (the Health & Medical Department of the Health & Med- 
ical Center of Tokyo Jikeikai Medical University, Prof. 
Yoshio Ikeda et al., Japanese Pharmacology & Thera- 
peutics, Vol. 27, No. 5 published on May 20, 1999). It 
has also been reported in this thesis that the extract's 

15 function of improving sugar transfer activity and insulin 
resistance has been verified. 

[0008] As already described, dry leaves of Lager- 
stroemia Speciosa, Linn, or Pers. have been used as 
having an effect on the therapy of diabetes in folk medi- 

20 cine. However, it is not clearly known what compo- 
nents) of the leaves of Lagerstroemia Speciosa, Linn, 
or Pers. has/have human anti-diabetes activity. It is 
known that corosolic acid is contained as one compo- 
nent while the activity thereof is known merely from the 

25 result of a study on the function of activating the mobility 
of grape sugar in in vitro experiments using cells. 
[0009] Further, there has been no specific clinical 
information on what component(s) of the extract of 
leaves of Lagerstroemia Speciosa, Linn, or Pers. 

30 has/have activity in the therapy of human diabetes. 
Moreover, there has been found no information on the 
relationship between component(s) of the extract of 
leaves of Lagerstroemia Speciosa, Linn, or Pers. and an 
increase in human blood sugar level. 

35 [0010] The present inventor has therefore studied 
the relationship between component(s) of the extract of 
leaves of Lagerstroemia Speciosa, Linn, or Pers. and an 
increase or inhibition of an increase in human blood 
sugar level on the basis of clinical tests. When a compo- 

40 sition which was a concentrated extract of leaves of 
Lagerstroemia Speciosa, Linn, or Pers. and which had a 
specific content of corosolic acid was administered to 
mild-case diabetes patients who had a fasting blood 
sugar level slightly higher than approximately 1 10 mg/dl 

45 and who were insulin-non-dependent, it was found that 
an increase in blood sugar level was inhibited and that 
the blood sugar levels decreased on average. 
[0011] According to studies conducted by the 
present inventor, it has also been found that the compo- 
se sition which has a specific content of the corosolic acid 
can be obtained by extracting, concentrating and drying 
leaves of Lagerstroemia Speciosa, Linn, or Pers., under 
specific conditions. 



[0012] The present inventor has proposed a com- 
position for inhibiting an increase in or lowering a blood 
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sugar level, which comprises as a main component a 
concentrate of a hot water or alcohol extract of leaves of 
Lagerstroemia Speciosa, Linn, or Pers. and has a 
corosolic acid content of 0.1 to 15 mg per 1 00 mg of the 
concentrate. 5 
[0013] The above composition proposed by the 
present inventor is orally administered in the form of a 
tablet, powder or granular preparation to a patient who 
has a slightly higher blood sugar level than a normal 
level or who is expected to suffer an increase in blood 10 
sugar level (to be referred to as "quasi-patient" hereinaf- 
ter). Therefore, the quasi-patient must take the compo- 
sition several times at predetermined times every day to 
maintain the effect of the composition. This is very trou- 
blesome for the quasi-patient in his/her daily life. 15 
[0014] Meanwhile, the present inventor has con- 
ducted further studies on the function and mechanism 
of a concentrated extract of leaves of Lagerstroemia 
Speciosa, Linn, or Pers. for inhibiting an increase in or 
lowering a blood sugar level as well as clinical tests 20 
using rats. 

[001 5] Surprisingly, it has been found that when the 
concentrated extract of leaves of Lagerstroemia Speci- 
osa, Linn, or Pers. is vaporized and scattered into the air 
by heating or nebulizing a solution thereof to administer 25 
its volatile components from the mucous membranes of 
the throat and the nasal cavity through the respiratory 
passage, it develops the effect of inhibiting an increase 
in or lowering a blood sugar level. This effect obtained 
by administration through the respiratory passage is 30 
excellent even when an extremely small amount of the 
concentrate is administered and the present inventor 
presumes that this effect completely differs from the 
effect obtained by oral administration previously pro- 
posed in function and mechanism. 35 
[001 6] According to the present invention, there are 
provided the following inventions. 

(I) An aqueous liquid composition to be vaporized 

for inhibiting an increase in blood sugar level, pre- 40 
pared by dissolving or dispersing a concentrate of a 
hot water extract or alcohol extract of (eaves of 
Lagerstroemia Speciosa, Linn, or Pers. as an active 
ingredient in an aqueous medium. 

(II) A vaporizer for an aqueous liquid composition 
for inhibiting an increase in blood sugar level, which 
comprises (1) a container for containing the above 
aqueous liquid composition (I) and (2) a porous 
material which is installed in the container for suck- 
ing up the aqueous liquid composition and vaporiz- 
ing an active ingredient by heating at a top end 
portion thereof and which extends above the con- 
tainer from a bottom portion of the container. 

(III) A vaporizer for an aqueous liquid composition 

for inhibiting an increase in blood sugar level, which 55 
comprises (i) the vaporizer of (II) and (ii) a heater 
for heating a top end portion of a porous material at 
an upper portion of the vaporizer. 



(IV) A vaporizer for an aqueous liquid composition 
for inhibiting an increase in blood sugar level, which 
comprises (1) a container (I) for containing an 
aqueous liquid composition prepared by dissolving 
or dispersing an concentrate of a hot water extract 
or alcohol extract of leaves of Lagerstroemia Speci- 
osa, Linn, or Pers. and (2) an ultrasonic wave gen- 
erating element installed under the container (I) for 
nebulizing the aqueous liquid composition in the 
container (I) and scattering it into the air 

(V) A vaporizer for an aqueous liquid composition 
for inhibiting an increase in blood sugar level, which 
comprises: 

(1 ) a container (I) for containing an aqueous liq- 
uid composition prepared by dissolving or dis- 
persing an concentrate of a hot water extract or 
alcohol extract of leaves of Lagerstroemia Spe- 
ciosa, Linn, or Pers., 

(2) a container (II) for containing water, and 

(3) an ultrasonic wave generating element 
installed under the container (II) for nebulizing 
the aqueous liquid composition in the container 
(I) and water in the container (II) and scattering 
them into the air. 

(VI) A method of inhibiting an increase in human 
blood sugar level, comprising the steps of: 

(1) vaporizing a concentrate of a hot water 
extract or alcohol extract of leaves of Lagerstro- 
emia Speciosa, Linn, or Pers. and scattering it 
into the air, 

(2) making a person who has a higher blood 
sugar level than that of a healthy (normal) per- 
son or is expected to suffer an increase in 
blood sugar level, living in the air containing the 
vaporized concentrate, and 

(3) administering the concentrate to the person 
through his/her respiratory passage. 



[0017] The present invention will be described in 
more detail hereinafter. 

[0018] Corosolic acid is one of triterpenotds having 
45 the following structural formula. 
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[001 9] It is considered that the activity of the con- 
centrate of the present invention in inhibiting an 
increase in or lowering a human blood sugar level is 
caused by the interaction of corosolic acid in the con- 
centrate and other extracted components of leaves of 
Lagerstroemia Speciosa, Linn, or Pers. 
[0020] The leaves of Lagerstroemia Speciosa, Linn, 
or Pers. used as a raw material for the concentrate used 
in the formation of the composition of the present inven- 
tion refer to green leaves of Lagerstroemia Speciosa, 
Linn, or Pers. which occurs in the Philippines or some 
other areas or a dry product prepared by drying the 
same. The green leaves may be dried by leaving them 
in atmosphere, by air-drying or by forcible drying. Pref- 
erably, drying is carried out by so-called toasted-drying 
until the leaves have a water content of 20 % by weight 
or less, preferably 1 0 % by weight or less, for preventing 
the growth of microorganisms and attaining storage sta- 
bility. 

[0021] Dry leaves of Lagerstroemia Speciosa, Linn, 
or Pers. may be extracted as they are, while it is desira- 
ble to pulverize the dry leaves or cut them into pieces 
before the extraction. 

[0022] The method and conditions of extracting dry 
leaves of Lagerstroemia Speciosa, Linn, or Pers. in hot 
water or an alcohol and concentrating the extract are 
not particularly limited, while there should be employed 
a method and conditions which ensure that the resultant 
concentrate has a specific content of corosolic acid. 
That is, the concentrate preferably has a corosolic acid 
content of 0.1 to 15 mg per 100 mg of the concentrate 
(dry solid substance). The corosolic acid content per 
1 00 mg of the concentrate is preferably 0.2 to 1 2 mg, 
particularly preferably 0.5 to 1 0 mg. 
[0023] Since components other than corosolic acid 
contained in the concentrate of the present invention 
also have an effect on the activity, the other components 
must be taken into consideration for components to be 
extracted and a concentrating method and conditions. A 
preferred method and conditions will be understood 
from an explanation to be given later. 

Method 1 : 

[0024] In this method, a pulverized product of dry 
leaves of Lagerstroemia Speciosa, Linn, or Pers. (raw 
material) is added to ethanol or an ethanol aqueous 
solution (ethanol content of 50 to 80 % by weight) in an 
amount 5 to 20 times, preferably 8 to 10 times the 
weight of the raw material, and the mixture is refluxed 
under heat at a temperature between room temperature 
and 90°C, preferably approximately between 50°C and 
85°C, for 30 minutes to 2 hours. The above extraction is 
repeated twice or three times. The resultant extract may 
be decolorized as required by adding activated carbon 
in an amount of 5 to 10 % by weight based on the raw 
material. Decolonization is useful for expanding the use 
range of the composition of the present invention. Then, 



the extract is filtered and concentrated at a temperature 
of 60°C or lower under reduced pressure to obtain a 
solid which is then dried at a temperature between 50°C 
and 70°C under reduced pressure (lower pressure than 
5 that during the concentration). The thus-obtained solid 
is pulverized to obtain a powdery concentrate. The con- 
centrate obtained by the above method has a specific 
content of corosolic acid and contains effective amounts 
of other components as well. 

10 

Method 2: 

[0025] This method is an extraction method using 
methanol or a methanol aqueous solution. In this 

is method, extraction is carried out in methanol or a meth- 
anol aqueous solution (methanol content of 50 to 90 % 
by weight) in an amount 3 to 20 times the weight of the 
raw material. This extraction operation is preferably car- 
ried out at a temperature between room temperature 

20 and 65°C for 30 minutes to 2 hours. The number of 
times of the extraction operation is not limited to one but 
may be 2 or more. The obtained extract is decolorized 
as required and concentrated under the same condi- 
tions as those in the above method 1 to obtain a solid. 

25 

Method 3: 

[0026] This method 3 is an extraction method using 
hot water. Extraction is carried out at a temperature 

30 between 50°C and 90°C, preferably between 60°C and 
85°C, for 30 minutes to 2 hours, by using hot water in an 
amount 3 to 20 times the weight of the raw material. 
Desirably, concentration and drying after extraction are 
carried out for a relatively short period of time since 

35 active components may be sometimes deteriorated 
when the concentrate is maintained at a high tempera- 
ture for a long period of time. For this reason, it is advan- 
tageous to carry out concentration and drying under 
reduced pressure. 

40 [0027] The above methods 1 to 3 have been 
described to explain basic methods and conditions for 
obtaining the concentrate and may be altered and/or 
combined as required. For example, the method 1 and 
the method 2 may be combined. Out of the above meth- 

45 ods 1 to 3, the methods 1 and 2 are preferred, and the 
method 1 is particularly preferred. 
[0028] A concentrate containing 0.1 to 15 mg of 
corosolic acid per 100 mg of the concentrate is thus 
obtained. This concentrate may be in a powder, tablet or 

50 granular form. 

[0029] The aqueous liquid composition to be vapor- 
ized of the present invention comprises the above con- 
centrate and an aqueous medium. The aqueous 
medium may be water or a mixed solution of water and 

55 an alcohol. The aqueous medium may form a stable 
solution or dispersion and is useful for vaporizing the 
active ingredients thereof effectively. The amount of the 
concentrate in the aqueous liquid composition is deter- 
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mined by vaporizing means and conditions, the size of a 
room, vaporization time and the condition of a patient 
but is generally 0.5 to 3 % by weight, preferably 0.7 to 
2.5 % by weight, particularly preferably 0.8 to 2.0 % by 
weight based on the amount of corosolic acid. 
[0030] The alcohol is preferably a lower alcohol 
such as methanol, ethanol or propanol. They may be 
used in admixture. Ethanol is the most preferred. A 
small amount of other organic solvent may be con- 
tained, in addition to the alcohol and water. Water may 
be used as the solvent of the present invention and a 
mixed solvent of water and an alcohol may also be 
used. An emulsifier or dispersant may be blended as 
required. 

[0031] When the aqueous liquid composition con- 
taining the concentrate in the above amount is pre- 
pared, it is possible to vaporize and scatter active 
ingredients thereof effectively and administer them from 
the mucous membranes of the throat and the nasal cav- 
ity through the respiratory passage. 
[0032] According to the present invention, there is 
provided a heating vaporizer for inhibiting an increase in 
blood sugar level, which comprises a container for con- 
taining the above aqueous liquid composition and a 
porous material which is installed in the container for 
sucking up the aqueous liquid composition and vaporiz- 
ing active ingredients thereof by heating at a top end 
portion thereof and which extends above the container 
from a bottom portion of the container. 
[0033] According to the present invention, there is 
provided a vaporizer for an aqueous liquid composition 
for inhibiting an increase in blood sugar level, which 
comprises: 

(1) a container (I) for containing an aqueous liquid 
composition prepared by dissolving or dispersing a 
concentrate of a hot water extract or alcohol extract 
of leaves of Lagerstroemia Speciosa, Linn, or Pers., 
and 

(2) an ultrasonic wave generating element installed 
under the container (I) to nebulize the aqueous liq- 
uid composition in the container (I) into the air. 

[0034] This vaporizer is called "nebulizing vapor- 
izer". 

Brief Description of the Drawings 
[0035] 

Fig. 1 is a sectional view of a heating vaporizer for 
inhibiting an increase in blood sugar level of the 
present invention when seen from the side; 
Fig. 2 is a sectional view of the structure of Fig. 1 
from which a cap is removed; 
Fig. 3 is a diagram showing the sectional structure 
of the heating vaporizer of the present invention; 
Fig. 4 is a sectional view of a nebulizing vaporizer 



8 

for inhibiting an increase in blood sugar level of the 
present invention when seen from the side; and 
Fig. 5 is a sectional view of a nebulizing vaporizer 
according to another embodiment of the present 
5 invention. 

Explanation of Reference Numerals 

[0036] 

10 

1 container 

2 cap 

3 porous material 

4 cover 

15 5 domed box 

6 heater 

7 cord 

8 switch 

9 opening 

20 10 domed box 

1 1 container (I) 

12 ultrasonic wave generating element 

1 3 exhaust port 

14 container (II) 

25 

[0037] The heating vaporizer of the present inven- 
tion will be first described with reference to the accom- 
panying drawings. Fig. 1 is a sectional view of the 
heating vaporizer when seen from the side and Fig. 2 is 

30 a diagram of the vaporizer from which a cap 2 is 
removed (diagram of the structure in use). 
[0038] This vaporizer is such that a container 1 is 
filled with a liquid composition. A porous material 3 
extending above the container 1 from a bottom portion 

35 of the container 1 is installed in the container 1. This 
porous material 3 can suck up the liquid composition 
from the container 1 to a top end portion thereof accord- 
ing to a capillary phenomenon and the liquid composi- 
tion is gradually vaporized and scattered into the air 

40 from the top end portion of the porous material 3 by 
heating with a heater 6 installed around the top end por- 
tion. Heating may be carried out with electricity or micro- 
waves. Electricity is preferred. 

[0039] The container 1 has such a structure that the 
45 aqueous liquid composition is gradually sucked up by 
the rod-shaped porous material 3 and hence, a portion 
around the porous material 3 is covered (or stoppered) 
at a top portion of the container. It is undesired that the 
aqueous liquid composition is vaporized or scattered to 
so the outside of the container from a portion other than 
the porous material 3. 

[0040] The capacity of the container for the liquid 
composition in the vaporizer, which is affected by its use 
period, is generally 15 to 100 ml, preferably 20 to 90 ml. 
55 The porous material 3 has a long diameter (diameter 
when its cross section is round) of 2 to 15 mm, prefera- 
bly 3 to 1 0 mm. The porous material 3 does not need to 
have the same cross section in a longitudinal direction 
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and upper and lower portions thereof may differ from 
each other in sectional form and area. The sectional 
form may be circular, oval or rectangular (regular 
tetragonal, rectangular parallelepiped). The length of 
the porous material 3 is not particularly limited but is 
generally 50 to 1 00 mm, preferably 55 to 90 mm. 
[0041] The porous material 3 can suck the liquid 
composition up to a top end portion thereof and may 
have a porous structure and heat resistance to heating 
at the top end portion. An inorganic porous material is 
suitable. 

[0042] Fig. 3 is a diagram showing the sectional 
structure of the vaporizer of the present invention. As 
shown in Fig. 3, the container 1 containing the liquid 
composition and the porous material 3 installed therein 
is stored in a domed box 5. The domed box 5 has such 
a structure that the container 1 is stored therein and a 
top end portion of the porous material 3 projecting 
above the container 1 is surrounded by a heater 6 with 
a predetermined space therebetween. Preferably, the 
heater 6 is cylindrical when the porous material 3 has a 
circular sectional form. Desirably, the heater 6 and the 
porous material 3 are separated from each other with a 
predetermined space therebetween and the space ther- 
ebetween is generally 0.5 to 3 mm, preferably 0.8 to 2.5 
mm though it differs according to the heating tempera- 
ture of the heater 6. The heater 6 is generally a heater 
which generates heat with electrically, preferably a 
ceramic heater which is safe advantageously. The 
heater 6 is advantageously a heater which can heat a 
portion corresponding to the center of the porous mate- 
rial 3 at 50 to 1 00°C, preferably 60 to 80°C when the 
porous material 3 is not installed. Desirably, the heater 
6 can heat with electricity supplied from a domestic 
power source (1 00 to 220 V) over a cord 7 in considera- 
tion of the situation of a user (patient). The top end por- 
tion of the porous material 3 is heated by the heater 6, 
and active ingredients contained in the liquid composi- 
tion are vaporized and scattered into the air and intro- 
duced into the room from an opening 9 formed in an 
upper portion of the domed box 5. Preferably, a switch 8 
is provided in the vaporizer to power off the vaporizer 
when it is not used. 

[0043] A description is subsequently given of a neb- 
ulizing vaporizer according to another embodiment of 
the present invention. This nebulizing vaporizer makes 
use of the principle of converting liquid water into fine 
particle using an ultrasonic wave generating element. 
This principle is used for humidifiers for domestic use as 
well. 

[0044] Fig. 4 and Fig. 5 are sectional views of the 
nebulizing vaporizer of the present invention when seen 
from the side. These figures show only basic members 
for nebulizing the aqueous liquid composition. In Fig. 4, 
a container (I) 1 1 containing the aqueous liquid compo- 
sition is installed in the domed box 10. The ultrasonic 
wave generating element 12 is installed under the con- 
tainer (I) 1 1 . Preferably, the ultrasonic wave generating 



element 12 is activated by a domestic power source 
(100 to 220 V). When the aqueous liquid composition is 
charged into the container (I) 1 1 and the ultrasonic wave 
generating element 12 is activated, liquid water is con- 

s verted into droplets and mist which are emitted from the 
liquid surface. At this point, the concentrate contained in 
the liquid composition is scattered into the air, accompa- 
nied by the droplets. A misty product from the exhaust 
port 1 3 of the domed box 1 0 is scattered into the air (in 

70 the room) and the droplets are gasified. As a result the 
concentrate is scattered into the air. 
[0045] In the nebulizing vaporizer of Fig. 4, one 
container (I) 1 1 for the liquid composition is installed. 
The container (I) 1 1 may have such a structure that the 

15 liquid composition or water is supplied from another 
container not shown in Fig. 4. The installation of another 
container makes it possible to operate the vaporizer for 
a long period of time. 

[0046] Fig. 5 shows a vaporizer comprising two 

20 containers. That is, the container (I) 1 1 filled with the liq- 
uid composition and a container (II) 14 filled with water 
are installed in the domed box 10. 
[0047] The vaporizer of Fig. 5 nebulizes the liquid 
composition in the container (I) 1 1 and water in the con- 

25 tainer (II) 14, mixes together the two nebulized products 
in the domed box and discharges the mixture into the 
room from a single exhaust port 13. In Fig. 5, the ultra- 
sonic wave generating element 12 is installed under the 
container (II) 14. As shown in Fig. 5, the container (I) 1 1 

30 is installed above the container (II) 14 to nebulize the liq- 
uid composition in the container (1)11 by the function of 
vibration of the ultrasonic wave generating element 12 
installed under the container (II) 14. The vaporizer of 
Fig. 5 does not need to have two ultrasonic wave gener- 

35 ating elements. 

[0048] The vaporizer of Fig. 5 may have such a 
structure that the liquid composition or water is supplied 
into the container (I) 11 or the container (II) 14 from 
another unshown container. 

40 [0049] In nebulization by the ultrasonic wave gener- 
ating element, the particle size of each mist-like droplet 
is preferably 2 to 500 ujn, more preferably 5 to 400 pjn. 
When the size of the droplet is larger than 500 p,m, the 
discharged droplets may not be gasified and moisten 

45 the floor or wall disadvantageously according to temper- 
ature and humidity in the room. The particle size of the 
droplet is preferably small for the volatization of the con- 
centrate contained in the liquid composition. 
[0050] In the nebulization of water with ultrasonic 

so waves, the particle size of the droplet mainly depends 
upon the frequency of the ultrasonic waves. The fre- 
quency for generating droplets having the above parti- 
cle size is approximately 1 kHz to 10 MHz, preferably 
approximately 5 kHz to 5 MHz. To generate small drop- 

55 lets, a frequency of approximately 50 kHz to about 5 
MHz is advantageous. 

[0051] In the case of a vaporizer making use of 
ultrasonic waves, the content of the concentrate in the 
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liquid composition may be smaller than in the case of a 
heating vaporizer. For example, the content of the con- 
centrate in the liquid composition is 0.01 to 0.5 % by 
weight, preferably 0.02 to 0.3 % by weight. 
[0052] The vaporizer of the present invention is 
installed and used in a room where a person who is 
expected to suffer an increase in blood sugar level or 
who has a little higher blood sugar level than a healthy 
person (to be referred to as "quasi-patient") lives. That 
is, the vaporizer is installed in a living room orbed room 
where the quasi-patient lives to vaporize the liquid com- 
position so that trace amounts of active ingredients are 
scattered into the air in the room. The quasi-patient 
breathes while living to absorb the active ingredients 
into his/her body from the mucous membranes of the 
throat and the nasal cavity spontaneously. While living a 
normal life in the room, the quasi-patient can control 
his/her blood sugar level to a normal level. Therefore, 
he/she is free from the trouble of orally taking medicine 
at predetermined times. 

Effect of the Invention 

[0053] The liquid composition of the present inven- 
tion is administered through the respiratory passage to 
inhibit an increase in or lowering a blood sugar level and 
has the following advantages. 

(i) It has been reported that conventional oral prep- 
arations for the therapy of diabetes such as a suffo- 
nyl urea preparation, a biguanide preparation and 
an insulin resistant amelioration preparation, etc., 
cause side effects such as hepatopathy, disorder of 
digestive organs, nausea, vomitting, etc., while the 
composition of the present invention is free of these 
side effects. 

(ii) The above conventional preparations for the 
therapy of diabetes end their effects when the 
administration thereof is discontinued, while the liq- 
uid composition of the present invention continues 
to have an effect and has a continuing effect like tra- 
ditional Chinese medicine since the blood sugar 
level does not increase immediately when its 
administration is stopped. 

(iii) The liquid composition of the present invention 
does not cause a decrease in blood sugar level 
when people having a normal blood sugar level 
takes it. 

(iv) It is considered that the above advantages of 
the liquid composition of the present invention are 
exhibited since corosolic acid contained in leaves of 
Lagerstroemia Speciosa, Linn, or Pers. is absorbed 
from the respiratory passage and activates grape 
sugar transportation even if it is vaporized into the 
air in a very low concentration. 

It is considered that intensification of the grape 
sugar transportation activity of corosolic acid in 
"intaking of sugar" and "conversion of sugar to 



energy" is a function different from that of conven- 
tional preparations for the therapy of diabetes. 

(v) The conventional preparations for the therapy of 
diabetes must be orally administered several times 

5 regularly every day. The liquid composition of the 

present invention can be naturally administered into 
a living space (in a room) while living. Therefore, 
the blood sugar level can be reduced without mak- 
ing a person feel like being administered medicine. 

10 When the liquid composition is administered to a 
healthy person, there is no problem. In addition, it is 
odorless and gives no unpleasant feeling. 

(vi) It is also assumed that the liquid composition of 
the present invention has another activity in inhibit- 

15 ing the digestion and absorption of glucide by pre- 

venting the function of a typical digestive enzyme 
for glucide. It is considered that the above activity is 
caused by the interaction of corosolic acid and 
other component(s) in the concentrated extract of 

20 leaves of Lagerstroemia Speciosa, Linn, or Pers. 

Examples 

[0054] The following examples are given to further 
25 illustrate the present invention. 

Example 1 

(1) preparation of concentrate from dry leaves of Lager- 
30 stroemia Speciosa. Linn, or Pers. 

[0055] 1 kg of dry leaves of Lagerstroemia Speci- 
osa, Linn, or Pers. from the Philippines were cut, placed 
in 5 liters of a 80 wt% ethanol aqueous solution and 

35 extracted by heating under reflux (approximately 85°C) 
for 1.5 hours. After extraction, the leaves of Lagerstro- 
emia Speciosa, Linn, or Pers. were separated by filtra- 
tion, again placed in a 80 wt% ethanol aqueous solution 
and extracted by heating under reflux (approximately 

40 85°C) for 1 .5 hours. The leaves of Lagerstroemia Speci- 
osa, Linn, or Pers. were separated by filtration. Extracts 
obtained by the first and second extraction operations 
were combined, and 500 g of activated carbon was 
added to carry out decolohzation. After the activated 

45 carbon was removed, ethanol and water were removed 
under reduced pressure at 60°C to give a concentrate. 
Then, the concentrate was maintained under further 
reduced pressure at 60°C to give a dry solid. The solid 
was pulverized to give 150 g of a powdery concentrate. 

50 

(2) analysis of corosolic acid 

[0056] 1 g of the powdery concentrate obtained in 
(1) above was dissolved in 10 ml of methanol and ana- 
55 lyzed by high-performance liquid chromatography 
(HPLC) to show a corosolic acid content of 30 mg in the 
above concentrate (corresponding to 3 mg of corosolic 
acid per 100 mg of the concentrate). 
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(3) preparation of liquid composition 

[0057] 150 g of the powdery concentrate obtained 
in (1) above was charged into a container containing 
380 g of ethanol to be dissolved in the ethanol. The 
obtained solution had a corosolic acid content of 
approximately 1 .2 wt%. 

Example 2 (test on function of inhibiting an increase in 
blood sugar level) 

[0058] The liquid composition (having a corosolic 
acid content of 1.2 wt%) obtained in Example 1 was 
vaporized and administered to a rat having a high blood 
sugar level by inhalation through the respiratory pas- 
sage. Thirty minutes, 90 minutes and 6 hours after 
administration, the function of inhibiting an increase in 
blood sugar level was investigated. It was compared 
with a controlled composition (ethanol). 

(1) rats used in test 

[0059] Ten 9-week old male rats (SP FA/AN Crj: 
Winstar) having average weight of 250 g at the time of 
use, purchased from Nippon Charles River Co., Ltd. 
were used in a test. 

[0060] The rats were placed in a polycarbonate 
cage (265 mm (W) x 412 mm (D) x 200 mm (H)) main- 
tained at a temperature of 23±2°C, a humidity of 50±1 0 
%, a ventilation cycle of 15 times or more/hour and an 
illumination time of 12 hours/day (7:00 to 19:00) during 
a testing period. They were placed in the above cage in 
groups of two or three during a taming and quarantine 
period and individually for a test period. 
[0061] Solid feed MF for rats (of Oriental Kobo 
Kogyo Co., Ltd.) and city water packed in a polycar- 
bonate bottle were freely given to the rats. 

(2) test method 

(I) grouping and rats 

[0062] A total of 1 0 rats in two groups were used in 
a test, group 1 (administered with ethanol) number of 
rats: 5 (rat Nos. 1 to 5) 

group 2 (administered with the liquid composition) 
number of rats: 5 (rat Nos. 6 to 10) 

(ii) administration route and time 

[0063] Administration is carried out through the res- 
piratory passage and each group of rats are caused to 
inhale under a vaporized atmosphere (vaporizing 
amount of about 0.5 ml/hr). 

(iii) administration method 

[0064] The administration method is to place each 



rat in a fixer and each group is placed in a test chamber 
having a capacity of approximately 30 m 2 . Ethanol was 
vaporized in the test chamber of the first group and the 
composition was vaporized in the test chamber of the 
5 second group. 

(iv) preparation of rats having high blood sugar level 

[0065] This was carried out by injection with strep- 
10 tozotocin. That is, each rat was injected with streptozo- 
tocin (to be abbreviated as STZ hereinafter) to be 
diseased with diabetes and observed. STZ was dis- 
solved in a 50mM citric acid buffer solution (pH of 4.5) to 
a concentration of 35 mg/ml and injected into the vein of 
15 the tail of a rat in an amount of 70 rng/kg. When the 
blood sugar level each of the rat was measured 5 days 
after injection with STZ, all the rats had a blood sugar 
level of 200 mg/dl or more (average of 411.5 mg/dl). 
Therefore, they were used in a test as STZ injected rats 
20 having a high blood sugar level. 

(v) blood sugar level measuring method 

[0066] The rat was placed in a fixer, the vein of its 
25 tail was prickled with a 24G injection needle to bleed 
(about 0.1 ml), a serum was separated from the blood, 
and the absorbance of the blood was measured with a 
spectrophotometer (505 nm) using the glucose Cll-test 
Wako of a mutarotase • GOD method (of Wako Junyaku 
30 Kogyo Co., Ltd.). The measurement of a blood sugar 
level was carried out before the administration of a test 
material and 30 minutes, 90 minutes and 6 hours after 
the administration. 

35 (vi) statistical processing 

[0067] The obtained blood sugar levels were con- 
verted into percentage when the value of each test 
material before administration was 100 to obtain a 

40 change rate (%). 

[0068] A significant difference test was carried out 
using this change rate and a Student-t test was carried 
out on a group of rats administered with a controlled 
material (ethanol) and a group of rats administered with 

45 the liquid composition. The significant level should be 
smaller than a critical level of 5 % (p < 0.05). 

(vii) results of change rate 

so [0069] The mean of change rates of Group 1 and 
Group 2 and SD (deviation value) were obtained. The 
results are shown in the table below. 
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6 hours after 
administration 


102.2 
± 

5.52 




90 minutes after 
administration 


113-3 
9.66 


108.0 
± 

11.57 


30 minutes after 
administration 


122.8 
8.38 


117,7 
± 

5.76 


value before 
administration 


100.0 
± 

0.00 


100.0 
0.00 


Group 
No. 


c 

d 4, o 
2 • 

6 CO 


c 

- O 

(D ^ • 
E CO 


l-l 


CM 



[0070] As is obvious from the above table, a signifi- 
cant difference with an effective level of 10 % was 
observed in Group 2 with respect to Group 1 about 6 
hours after administration. Therefore, it was confined 
that the liquid composition of the present invention has 



the effect of inhibiting an increase in blood sugar level 
when it is vaporized and administrated through the res- 
piratory passage. 

5 Claims 

1. An aqueous liquid composition to be vaporized for 
inhibiting an increase in blood sugar level, prepared 
by dissolving or dispersing a concentrate of a hot 

10 water extract or alcohol extract of leaves of Lager- 
stroemia Speciosa, Linn, or Pers. as an active 
ingredient in an aqueous medium. 

2. The composition of claim 1, wherein the concen- 
15 trate in the composition has a corosolic acid content 

of 0.5 to 3 wt%. 

3. The composition of claim 1 , wherein the alcohol is a 
lower alcohol. 

20 

4. A vaporizer for an aqueous liquid composition for 
inhibiting an increase in blood sugar level, compris- 
ing: 

25 (1) a container containing the aqueous liquid 

composition of claim 1, and 
(2) a porous material which is installed in the 
container for sucking up the aqueous liquid 
composition and vaporizing an active ingredi- 

30 ent by heating at a top end portion thereof and 

which extends above the container from a bot- 
tom portion of the container. 

5. A vaporizer for an aqueous liquid composition for 
35 inhibiting an increase in blood sugar level, compris- 
ing: 

(i) the vaporizer of claim 4, and 

(ii) a heater for heating a top end portion of a 
40 porous material at an upper portion of the 

vaporizer. 

6. The vaporizer of claim 5, wherein the heater is an 
electric ceramic heater. 

45 

7. A vaporizer for an aqueous liquid composition for 
inhibiting an increase in blood sugar level, compris- 
ing: 

so (1) a container (I) for containing an aqueous liq- 

uid composition prepared by dissolving or dis- 
persing an concentrate of a hot water extract or 
alcohol extract of leaves of Lagerstroemia Spe- 
ciosa, Linn, or Pers., and 

55 (2) an ultrasonic wave generating element 

installed under the container (I) for nebulizing 
the aqueous liquid composition in the container 
(I) and scattering it into the air. 
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8. A vaporizer for an aqueous liquid composition for 
inhibiting an increase in blood sugar level, compris- 
ing: 

(1 ) a container (I) for containing an aqueous liq- 
uid composition prepared by dissolving or dis- 
persing an concentrate of a hot water extract or 
alcohol extract of leaves of Lagerstroemia Spe- 
ciosa, Linn, or Pers., 

(2) a container (II) for containing water, and 

(3) an ultrasonic wave generating element 
installed under the container (II) for nebulizing 
the aqueous liquid composition in the container 
(I) and water in the container (II) and scattering 
them into the air. 

9. A method of inhibiting an increase in human blood 
sugar level, comprising the steps of: 

(1) vaporizing a concentrate of a hot water 
extract or alcohol extract of leaves of Lagerstro- 
emia Speciosa, Linn, or Pers. and scattering it 
into the air, 

(2) making a person who has a higher blood 
sugar level than that of a healthy person or is 
expected to suffer an increase in blood sugar 
level living in the air containing the vaporized 
concentrate, and 

(3) administering the concentrate to the person 
through the respiratory passage. 

10. The method of inhibiting an increase in human 
blood sugar level of claim 9, wherein the concen- 
trate has a corosolic acid content of 0.5 to 3 % by 
weight. 

11. The method of inhibiting an increase in human 
blood sugar level of claim 9, wherein the aqueous 
liquid composition prepared by dissolving or dis- 
persing the concentrate in an aqueous medium is 
vaporized by heating and scattered into the air. 

12. The method of inhibiting an increase in human 
blood sugar level of claim 9, wherein the aqueous 
liquid composition prepared by dissolving or dis- 
persing the concentrate in an aqueous medium is 
absorbed from one end of a porous material and 
the other end of the porous material is heated to 
vaporize the concentrate and scatter it into the air. 

13. The method of inhibiting an increase in human 
blood sugar level of claim 9, wherein the aqueous 
liquid composition prepared by dissolving or dis- 
persing the concentrate in an aqueous medium is 
vaporized by an ultrasonic wave generating ele- 
ment to scatter the concentrate into the air. 

14. The method of inhibiting an increase in human 



BNSDOCID: <EP 1055428A1_I_> 



blood sugar level of claim 9, wherein the aqueous 
liquid composition prepared by dissolving or dis- 
persing the concentrate in an aqueous medium is 
vaporized by an ultrasonic wave generating ele- 
5 ment, water is vaporized by the ultrasonic wave 

generating element, and the both vaporized prod- 
ucts are combined to scatter the concentrate into 
the air. 

10 
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